It was found in the preceding experiment that a black pigment isolated from black-appearing gallstones resembled melanins but was definitely different from the latter in the chemical structure.
(Received for publication, December 12, 1964) It was found in the preceding experiment that a black pigment isolated from black-appearing gallstones resembled melanins but was definitely different from the latter in the chemical structure.
As a continuation of the study, this report depicts the results of comparison of the pigment with black substances prepared in vitro from various bilirubin materials.
When synthetic calcium bili rubinate or powdered calcium bilirubinate stone was subjected to heating with hydrochloric acid followed by a certain fractionation procedure, the final products were almost identical with the black pigment in question both in general properties and spectroscopic findings. Free bilirubin also yielded the same product when it was heated with hydrochloric acid in the presence of a small amount of calcium chloride. These facts seem to justify that the black pigment of gallstones is of bilirubin origin. Furthermore, it was revealed that conversion of bilirubin into the black pigment involved a series of polymerizing reactions, the pigment being a high-molecular weight polymer. 
Pigments of black gallstones
Two surgical specimens of black gallstones (Nos . 1 and 2) and their fractions prepared previously served as the samples for the present experiment. The fractions will be referred to in this report under the same names as in the preceding paper.1
Preparation of bilirubin derivatives
From synthetic calcium bilirubinate: Two specimens of calcium bilirubinate (Nos. 3 and 4) that were prepared in vitro2 were heated with 20% hydrochloric acid for 60 hours and 96 hours, respectively, and then fractionated according to the scheme described in the precedina paper. From calcium bilirubinate stone: Two surgical specimens, a yellowish brown stone (No. 5) and a dark brown one (No. 6), were ground in a mortar into fine powder, heated with 20% hydrochloric acid for 13 days and 8 days, respec tively, while occasionally adding hydrochloric acid, and then subjected to the fractionation procedure. A portion of the No. 6 sample was mixed with 20% hydrochloric acid and allowed to stand at room temperature to examine the change of color.
From commercial preparation of bilirubin: A commercial preparation of free dibasic acid bilirubin (No. 7) was heated with 20% hydrochloric acid for 48 hours, and the resulting black substance was washed with distilled water, dried, and then washed with chloroform to remove unreacted bilirubin. In another run of the same procedure, hydrochloric acid was supplemented with a small quantity of calcium chloride.
From bilirubin extracted from gallstones: Two specimens of bilirubin (Nos. 8 and 9) extracted from calcium bilirubinate stones were similarly treated with 20% hydrochloric acid for 48 hours and 132 hours, respectively.
Methods of analyses
The samples were examined for appearance, solubility, decoloration properties, ash and nitrogen and also analyzed ultraviolet and infrared spectroscopically by the same methods as in the preceding paper.1 It is a known fact that bilirubin is produced when synthetic calcium bilirubi nate or a calcium bilirubinate stone is treated with hydrochloric acid at room temperature.
But, as mentioned above, treatment of these substances with hot hydrochloric acid yielded a different result, the products being black substances.
This may suggest that when calcium bilirubinate is heated with hydrochloric acid, free bilirubin is first produced and then it undergoes a secondary change to make a black substance.
Furthermore, it is supposed that the formation of the black substance from free bilirubin, in this case, might Although the structure of melanin has not been completely elucidated, there is no doubt that it is a high-molecular weight polymer, probably including five membered rings containing nitrogen.
It is also quite likely that some of pyrrole rings of bilirubin molecules are preserved when the latter are polymerized into the black pigment, Such common properties may possibly be responsible
